The basic polyamine spermine was tested for antibacterial activity at two pH levels by the modified cup method against a variety of gram-positive and gramnegative organisms isolated from urine. At Spermine H2N-(CH2)3-NH-(CH2)4-NH (CH2)3-NH2, a polyamine found widely distributed throughout animal tissues, has been reported to have antibacterial activity against a variety of microorganisms (5, 11). This compound, originally isolated from semen, occurs in very high concentrations in the prostate of many mammalian species (8) and is thought to be responsible for the antibacterial action of human semen (6, 9) against gram-positive organisms. In an effort to determine the role of spermine as a natural defense mechanism against urinary tract infections, we have studied the effect of spermine against a variety of microorganisms responsible for the bulk of such infections in the human.
Spermine H2N-(CH2)3-NH-(CH2)4-NH (CH2)3-NH2, a polyamine found widely distributed throughout animal tissues, has been reported to have antibacterial activity against a variety of microorganisms (5, 11) . This compound, originally isolated from semen, occurs in very high concentrations in the prostate of many mammalian species (8) and is thought to be responsible for the antibacterial action of human semen (6, 9) against gram-positive organisms. In an effort to determine the role of spermine as a natural defense mechanism against urinary tract infections, we have studied the effect of spermine against a variety of microorganisms responsible for the bulk of such infections in the human.
MATERIALS AND METHODS
Organisms. The organisms employed in the study were isolated from urine cultures of patients having urinary tract infections.
Other materials. Spermine was used as the tetrahydrochloride salt and was obtained from Sigma Chemical Co., St. Louis, Mo. The Mueller-Hinton agar was obtained from Difco. The stainless-steel cylinders had an outside diameter of 9 mm and were obtained from S & L Metal Products Corp.
Assay method. The Mueller-Hinton agar was prepared fresh weekly. The medium was adjusted to pH 6.4 or 7.4 before autoclaving. The medium was then poured into sterile petri dishes (150 by 15 mm). After solidifying, the plates were flooded with 4 ml of a saline suspension of the test organism as described by .
Eight hollow stainless-steel cylinders were evenly distributed on the surface of the agar after slightly 6 warming the cylinders to ensure a proper cylinderagar seal. -Stock aqueous solutions of spermine tetrahydrochloride (25 mg/ml) were adjusted to pH 6.4 and 7.4 with 1 N NaOH, frozen, and stored at -20 C until use. Serial dilutions of the stock solutions were made to final concentrations of 0.39 mg/ml. One-tenth milliliter of each dilution was then placed in each of the metal cups on the proper media with respect to pH. Thus, each organism was tested against a spermine solution at pH 6.4 and 7.4 on an agar plate at the same pH.
Each plate was allowed to stand at room temperature for 1 hr to permit diffusion of the samples into the agar. The plates were then incubated at 37 C for 18 hr. The zones of inhibition were measured to the nearest millimeter. Many of the spermine solutions did not produce a definite zone of inhibition (equal to or greater than 11 mm) around the cylinder but did demonstrate inhibition within the cylinder area, indicating some detrimental effect on bacterial growth. In these cases, a grading system was devised to define this activity ( Fig. 1 ): 1+, definite diminution in colony count within the cylinder as compared to the surrounding agar; 2+, colonies inside the cylinder area were fewer and generally smaller than above; 3 +, zero to five colonies within the cylinder area but no activity beyond this margin; 4+, no colonies within the cylinder area and a slight zone of inhibition around the edge of the cylinder measuring less than 11 mm in diameter. 
RESULTS

